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(54) Switching of digital cameras in a monitoring system 



(57) A plurality of digital cameras (10) that are syn- 
chronized are connected to a switcher (25), thus con- 
structing a digital monitoring system in which image 
signals from the cameras are switched and received. A 
method of switching the image signals includes the 
steps of setting transmission timings and transmission 
cycles of I frames from the digital cameras, buffering the 



image signals of one cycle from the cameras, and 
extracting necessary I frames from the buffered image 
signals. Even though the digital image signals include 
frames depending upon other frames such as P frame 
and B frame, the I frames are received by switching 
operation. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This present invention relates to a frame 
switcher and a switching, for example, the frame 
switcher and the switching method of recording and 
reproducing image signals with high efficiency while 
frames of images from a plurality of cameras of a moni- 
toring system are switched, and a digital camera and 
the monitoring system using the frame switcher. 
[0002] In recent years, a monitoring system has 
been widely used in which moving pictures or still pic- 
tures are picked up by digital cameras, the data from the 
cameras are processed and recorded by a record- 
ing/reproducing apparatus, and the data are processed, 
stored and reproduced by a reproducing apparatus. 
There is a conventional monitoring- system in which the 
image signals from a plurality of digital cameras are 
transmitted to a recording/ reproducing apparatus as, for 
example, shown in Figs. 8 and 9. 

[0003] The monitoring system shown in Fig. S uses 
a plurality of analog cameras A, B, C, D. The image sig- 
nals from these cameras A-D are received by a monitor- 
ing system 1 , sequentially switched at certain intervals 
of time by a switch 2* provided within the monitoring sys- 
tem 1, and stored in storage unit 3. 
[0004] Ftg. 9 shows outputs from the cameras A-D 
and an output to the storage unit 3 from the monitoring 
system 1. Each of the cameras A-D that is an analog 
camera always produces an image signal of frame units 
at certain intervals of time (for example, 1/30 second). 
Therefore, when the switch 2 switches the cameras A-D 
in turn at these time intervals, the frames are sent from 
ail the different cameras to the storage unit as shown in 
Fig. 9. 

[0005] However, when digital cameras for produc- 
ing MPEG outputs are used in place of those cameras 
in order to record the image signals from the cameras, 
the frames from the cameras cannot be freely switched 
because the MPEG includes frames of P-frame and B- 
frame that depend on other frames. 
[0006] Accordingly, it is an object of this invention to 
provide a frame switcher and a switching method for 
switching frames in MPEG in a digital monitoring sys- 
tem, and a digital camera and a monitoring system 
using the switcher. 

[0007] It is another object of the invention to provide 
a frame switcher and a switching method for recording 
and reproducing image signals with high efficiency 
while frames of images from a plurality of cameras are 
switched, and a digital camera and a monitoring system 
using the switcher. 

SUMMARY OF THE INVENTION 

[0008] In order to achieve the above objects, the 
invention proposes a digital monitoring system con- 



structed by connecting a plurality of MPEG cameras 
that can be synchronized, to a switcher for switching the 
image signals from the cameras, and a method of 
switching the image signals in which the MPEG cam- 

5 eras can be controlled to set the transmission timings 
and cycle times of I frames, and the image signals of 
one cycle from the cameras can be buffered, and only 
the necessary I frames can be extracted from the buff- 
ered image signals. 

io [0009] As a modification of the above embodiment, 
the transmission timings of I frames from the cameras 
are shifted in the method of switching the image signals 
in which the image signals of one cycle from the cam- 
eras are buffered and then only the necessary I frames 

15 are extracted. 

[0010] In place of the buffering operation in the 
above two examples, the I frames from the cameras are 
transmitted with the transmission timings of I frames 
being shifted, and the switcher switches the image sig- 

20 nals from the cameras in accordance with the transmis- 
sion timings of I frames. In this case, while the 
transmission timings of I frames from the cameras are 
shifted, only the t frames from the cameras can be 
transmitted and received on a single channel in a time 

25 sharing manner. 

[001 1 ] Also, according to the invention, there is pro- 
vided a digital camera having imaging means for picking 
up images, digitizing means for converting the produced 
image signal into a digital signal, timing control means 

30 for controlling the transmission timing of I frame of the 
image signal, setting means for setting the timing of the 
timing control means and the transmission cycle of I 
frame, and transmitting means for transmitting the 
image signal. In this camera, I frame extracting means 

35 for extracting the necessary T frame from the image sig- 
nal can be further provided to extract and transmit the I 
frame of the image signal with a certain timing. 
[0012] According to the invention, there is also pro- 
vided a frame switcher having receiving means for 

40 receiving image signals from a plurality of cameras that 
produce digital image, signals and are synchronized, 
buffer means for temporarily storing the image signals 
of one cycle received from the plurality of cameras, I 
frame extractor means for extracting only the I frames 

45 from the image signals stored in the buffer means, tim- 
ing control means for controlling the operation timing of 
the I frame extractor means, setting means for setting 
the timing of the timing control means, and transmitting 
means for transmitting the image signals, whereby the I 

so frames of image signals are extracted from the buffer 
means and transmitted with a certain timing. In the 
frame switcher, setting means is further provided to set 
the synchronization of the plurality of cameras so that 
the I frames are simultaneously transmitted and to set 

55 the cycle times so that they are transmitted with the 
same cycle time. 

[0013] According to the invention, there is also pro- 
vided another frame switcher having receiving means 
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for receiving image signals from a plurality of cameras 
that produce digital image signals and are synchro- 
nized, channel switching means for switching channels 
on which the image signals are received, to a channel 
for a camera that is transmitting an I frame, timing con- 
trol means for controlling the switching timing of the 
channel switching means, setting means for setting the 
timing of the timing control means, and transmitting 
means for transmitting the image signals, whereby the I 
frames of image signals are received and transmitted 
with a certain timing. In the frame switcher, buffer 
means are provided for storing part of I frame data of 
the image signals received from the plurality of cam- 
eras. In addition, setting means is provided to set the 
synchronization of the plurality of digital cameras so that 
the transmission timings of I frames are made different 
and set so that the transmission cycle times of I frames 
are same. 

[0014] With those constructions, even though digital 
cameras are used, the images picked up by a plurality of 
cameras are efficiently switched for their frames, and 
transferred to the recorder or reproducer. 
[0015] A digital monitoring system of claim 1 is con- 
structed by MPEG cameras that are synchronized, and 
a switcher. The cameras are set as to the transmission 
timings and transmission cycle times of I frames. The 
image signals of one cycle from the cameras are buff- 
ered, and only the necessary I frames are extracted 
from the buffered image signals. Even though the digital 
image signals include frames depending upon other 
frames, such as P frame and B frame, the frames are 
switched so that the desired I frames are received. 
[001 6] A digital monitoring system of claim 2 is con- 
structed by MPEG cameras that are synchronized, and 
a switcher. The cameras are set as to the transmission 
timings and transmission cycle times of I frames. The 
image signals of one cycle from the cameras are buff- 
ered, and only the necessary I frames are extracted 
from the buffered image signals. In the extraction proc- 
ess, the transmission timings of I frames from the plural- 
ity of cameras are shifted, and the digital image signals 
are received by frame switching. 

[001 7] A digital monitoring system of claim 3 is con- 
structed by MPEG cameras that are synchronized, and 
a switcher. The cameras are set as to the transmission 
timings and transmission cycle times of I frames. The 
switcher switches the image signals from the cameras 
in accordance with the transmission timings of I frames. 
The transmission timings of I frames from the plurality of 
cameras are shifted so that the image signals are accu- 
rately and fast received with less buffer 
[001 8] A digital monitoring system of claim 4 is con- 
structed by MPEG cameras that are synchronized, and 
a switcher. The cameras are set as to the transmission 
timings and transmission cycle times of I frames. The 
switcher switches the image signals from the cameras 
in accordance with the transmission timings of I frames. 
The transmission timings of I frames from the plurality of 



cameras are shifted so that only the I frames are trans- 
, mitted and that a single channel is shared by the plural- 
ity of cameras in a time sharing manner. Thus, the 
frequency band on the network between the cameras 
5 . and the switcher is effectively used. 

[0019] A method of switching image signals of claim 

5 uses a plurality of cameras that produce digital image 
signals and are synchronized, and a switcher for switch- 
ing the image signals from the plurality of cameras. The 

io method has the steps of setting synchronization of a 
plurality of cameras so that the I frames are simultane- 
ously transmitted, and the transmission cycle times of I 
frames so that the I frames are transmitted with the 
same cycle time, buffering the image signals of one 

15 cycle from the plurality of cameras, and extracting, by 
switching only the necessary I frames, from the buffered 
image signals. Thus, even though the digital image sig- 
nals include frames depending upon other frames such 
as P frame and B frame, the digital image signals are 

20 received by frame switching. 

[0020] A method of switching image signals of claim 

6 uses a plurality of cameras that produce digital image 
signals and are synchronized, and a switcher for switch- 
ing the image signals from the plurality of cameras. The 

25 method has the steps of setting synchronization of a 
plurality of cameras so that I frames are simultaneously 
transmitted, and the transmission cycle times of I 
frames so that the I frames are transmitted with the 
same cycle time, buffering the image signals of one 

30 cycle from the plurality of cameras, and extracting, by 
switching the necessary I frames, from the buffered 
image signals while the transmission timings of I frames 
from the cameras are shifted. Thus, the digital image 
signals are received by frame switching. 

35 [0021] A method of switching image signals of claim 

7 uses a plurality of cameras producing digital image 
signals and synchronized, and a switcher for switching 
the image signals from the plurality of cameras. The 
method has the steps of setting synchronization of a 

40 plurality of cameras so that the transmission timings of I 
. frames are made different, and the transmission cycle 
times of I frames so that the 1 frames are transmitted 
with the same cycle time, and transmitting the I frames 
in such a manner that they are switched in synchronism 

45 with the above different transmission timings of I frames 
and that the operation timings of the cameras are 
shifted. Therefore, the image signals are fast and accu- 
rately received with less buffer. 

[0022] A method of switching image signals of claim 
so 8 uses a plurality of cameras producing digital image 
signals and synchronized, and a switcher for switching 
the image signals from the plurality of cameras. The 
method has the steps of setting synchronization of a 
plurality of cameras so that the transmission timings of I 
55 frames are made different, and the transmission cycle 
times of I frames so that the I frames are transmitted 
with the same cycle time, and transmitting only the I 
frames in such a manner that the 1 frames are switched 
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in synchronism with the above different transmission 
timings of I frames and that the operation timings of the 
cameras are shifted, in which a single channel is shared 
by the plurality of cameras in a time sharing manner. 
Thus, the frequency band on the network between the 
cameras and the switcher are effectively used. 
[0023] A digital camera of claim 9 has imager 
means for picking up images, digitizing means for con- 
verting the produced image signal into a digital signal, 
timing control means for controlling a transmission tim- 
ing of I frame of the image signal, setting means for set- 
ting a timing of the timing control means and a 
transmission cycle time of I frame, and transmitting 
means for transmitting the image signal. Thus, the I 
frame of the image signal are transmitted with a certain 
timing and in a different way according to the settings in 
the system. 

[0024] A digital camera of claim 10 has imager 
means for picking up images, digitizing means for con- 
verting the produced image signal into a digital signal, I 
frame extracting means for extracting the necessary I 
frame from the image signal, timing control means for 
controlling a transmission timing of the I frame, setting 
means for setting a timing of the timing control means 
and a transmission cycle time of I frame, and transmit- 
ting means for transmitting the image signal. Thus, 
since the I frame of the image signal are transmitted to 
the switcher with a certain timing, the construction of the 
switcher and the necessary processing load on the 
switcher are simplified and reduced, respectively. In 
addition, it is possible to decrease the amount of data to 
be transmitted as the image signal. 
[0025] In a digital camera of claim 1 1 according to 
claim 9 or 1 0, the setting means is provided to set a syn- 
chronization of a plurality of cameras so that I frames 
from the cameras are simultaneously transmitted, and a 
transmission cycle times so that the I frames are trans- 
mitted with the same cycle time. Even though the digital 
image signals include frames depending upon other 
frame, such as P frame and B frame, the switcher 
receiving the image signals switches the frames to eas- 
ily receive the I frames. 

[0026] In a digital camera of claim 12 according to 
claim 9 or 10, the setting means is provided to set syn- 
chronization of a plurality of cameras so that transmis- 
sion timings of I frames are made different, and 
transmission cycle times so that the I frames are trans- 
mitted with the same cycle time. Thus, the switcher 
receiving the digital image signals switches the image 
signals with less buffer and delay to receive the I 
frames. 

[0027] A frame switcher of claim 13 has receiving 
means for receiving the image signals from a plurality of 
cameras that produce digital image signals and are syn- 
chronized, buffer means for temporarily storing the 
image signals of one cycle received from the plurality of 
cameras, i frame extracting means for extracting only 
the necessary I frames from the buffered image signals, 



timing control means for controlling an operation timing 
of the I frame extracting means, setting means for set- 
ting a timing of the timing control means, and transmit- 
ting means for transmitting the image signals. Since the 

5 I frames of the image signals are extracted from the 
buffer means and transmitted with a certain timing, the 
digital image signals are received by frame switching 
even though the digital image signals include frames 
depending upon other frames such as P frame and B 

jo frame. 

[0028] In a frame switcher of claim 14 according to 
claim 13, the setting means is provided to set synchro- 
nization of a plurality of cameras so that I frames are 
simultaneously transmitted, and a transmission cycle 

is times so that the I frames are transmitted with the same 
cycle time. Thus, even though the digital image signals 
include frames depending upon other frames such as P 
frame and B frame, the digital image signals are 
switched so that the I frames are easily received. 

20 [0029] A frame switcher of claim 15 has receiving 
means for receiving the image signals from a plurality of 
cameras that produce digital image signals and are syn- 
chronized, channel switching means for switching the 
channels on which the image signals are received to a 

25 channel for the camera that is transmitting the I frame, 
timing control means for controlling the switching timing 
of the channel switching means, setting means for set- 
ting a timing of the timing control means, and transmit- 
ting means for transmitting the image signals. Thus, 

30 since the I frames of image signals are transmitted with 
a certain timing, Jhey are fast and accurately received. 
[0030] In a frame switcher of claim 1 6 according to 
claim 15, the buffer means is provided to store part of I 
frame data of the image signals received from a plurality 

35 of cameras. Thus, the I frames are received orderly 
even though the I frames from the cameras are received 
and overlapped when the channel switching means is 
switching. 

[0031] In a frame switcher of claim 17 according to 
40 claim 1 3, 1 5 or 1 6, the setting means is provided to set 
synchronization of a plurality of cameras so that trans- 
mission timings of I frames are made different, and 
transmission cycle times so that the I frames are trans- 
mitted with the same cycle time. Thus, the image sig- 
45 nals are fast and accurately received with less buffer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] 

50 

Fig. 1 is a block diagram showing the construction 
of one of the cameras used in a monitoring system 
of a first embodiment according to the invention. 
Fig. 2 is a block diagram of a switcher connected to 
55 the camera in the first embodiment so that image 
signals are switched as a frame switcher. 
Ftg. 3A schematically shows transmission of image 
signals from the cameras and storing of image sig- 
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nals in a buffer in the first embodiment. 
Fig..3B shows I frames extracted from the buffered 
image signals by switching in the first embodiment. 
Fig. 4A schematically shows transmission of image 
signals from the cameras and storing of image sig- 5 
nals in a buffer in a modification of the first embodi- 
ment 

Fig. 4B shows I frames extracted from the buffered 
image signals by switching in the modification of the 
first embodiment. 

Fig. 5 is a block diagram of a switcher used in a 
monitoring system of a second embodiment 
according to the invention. 

Fig. 6A schematically shows transmission of image 
signals transmitted from the cameras with transmis- 
sion timings shifted in the second embodiment. 
Fig. 6B shows I frames received by the switcher in 
the second embodiment. 

Fig. 7 is a block diagram showing the construction 
of a monitoring system and the construction of a 
switcher used in the system in the third embodi- 
ment according to the invention. 
Fig. 8' is a block diagram showing the construction 
of a conventional analog monitoring system. 
Fig. 9 shows image signals transmitted from the 
cameras to the monitoring system in the conven- 
tional analog monitoring system. 

DESCRIPTION OF THE EMBODIMENTS 

(Embodiment 1) 

[0033] An embodiment of the invention will be 
described in detail with reference to drawings. Fig. 1 is 
a block diagram of a camera used in a monitoring sys- 
tem of the first embodiment of the invention. Fig. 2 is a 
block diagram showing the construction of a switcher 
that is connected to a plurality of such cameras accord- 
ing to this embodiment, and that switches the l-frame 
outputs of image signals received from those cameras. 
[0034] Referring to Fig. 1, there are shown a cam- 
era 10 as a digital camera that produces an MPEG out- 
put and are synchronized, a CCD image sensor 1 1 for 
picking up images to produce an image signal, a sam- 
pler 12 for sampling the image signal produced from the 
image sensor 11, and a coder 13 for compressing and 
coding the image signal. There are also shown a buffer 
14 for temporarily holding the image signal from this 
camera, a transmitter 16 for transmitting the image sig- 
nal to a network 15, a receiver 17 for receiving data 
such as a command sent through the network 1 5, and a 
synchronizing timer 18 for synchronizing operations of 
these elements in the camera 10. In addition, there are 
shown a setter 1 9 for setting imaging and transmitting 
operations within the camera 1 0, and a timing controller 
20 for controlling elements in the camera 10 to be timely 
operated to control a timing of driving the image sensor 
11. 



[0035] In Fig. 2, reference numeral 25 designates a 
switcher, 26 a receiver that is connected to the network 
15 to receive MPEG signals from a plurality of cameras 
10 (camera A, camera B, camera C and camera D), 27 
a buffer for temporarily storing the received image sig- 
nal, 28 an l-trame extractor for extracting I frame of 
MPEG signal from the stored signal in the buffer 27, 29 
a transmission buffer for temporarily holding the I frame 
until the I frame data extracted by the l-frame extractor 
28 is supplied from the switcher 25 to the opponent I/O, 
30 a transmitter for transmitting the I frame through a 
network 36, and 31 a synchronizing master clock for 
generating a clock signal to control synchronization of 
the operations of the whole system (monitoring system) 
including the switcher 25 and the elements or apparatus 
that are connected to the switcher in order to transmit 
and receive the image signals. In addition, reference 
numeral 32 represents a synchronizing timer for syn- 
chronizing operations of the elements in the switcher 
25, 33 a setter for setting imaging and transmitting oper- 
ations in the camera 10 and transmitting, receiving and 
data-processing operations in the switcher 25, 34 a tim- 
ing controller for controlling an operation timing of each 
element in the switcher 25 such as driving timings of the 
receiver 26 and transmitter 30, and 35 a camera con- 
troller for generating control data to the cameras 10 in 
accordance with settings of the setter 33. The switcher * 
25 has a storage capacity enough to store one cycle of' 
image signals from all the cameras 1 0 connected to the . 
switcher 25 for a time necessary for the extraction. 
[0036] The synchronizing master clock 31 , setter 33 
and camera controller 35 have functions as a system ' 
controller for controlling the whole monitoring system, 
and the switcher 25 serves as a master apparatus for 
generating various kinds of commands. 
[0037] Reference numeral 36 designates a network 
through which the image signal produced from the 
transmitter 30 of the switcher 25 is transmitted to other 
I/O apparatus, and 37 a recorder connected to the net- 
work 36. The cameras 10, switcher 25 and recorder 37 
are connected through the networks 15, 36, thus consti- 
tuting a monitoring system. The networks 15, 36 are not 
necessary to be different, but may be the same net- 
works. 

[0038] The operation of the monitoring system will 
be described below. Since a plurality of cameras 10 
installed at different places are used as MPEG cameras 
as described above, these cameras 10 produce digital 
image signals. The digital image signal from each cam- 
era includes frame data of I frame, P frame and B frame 
as MPEG data. Of these frames, the I frame is to 
present the contents of the image by itself, but the P 
frame and B frame depend upon other frames and thus 
does not reproduce the contents of the image by itself. 
Therefore, in order to reproduce the frames of images 
from the respective cameras A-D as shown in Fig. 9, it 
is necessary to select the I frames from the image sig- 
nals the cameras A-D of camera 1 0 send out. 
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[0039] In this embodiment, a plurality of cameras A- 
D are previously set to simultaneously send the I frames 
with the same cycle. A setting for the synchronization is 
performed by the instruction (generation of command) 
from the switcher 25. In other words, the setter 33 of the 
switcher 25 generates control data for synchronizing the 
cameras A-D, making the cameras A~D simultaneously 
send the I frames. The synchronization setting control 
data is also supplied as a command to the network 15 
through the camera controller 35. The camera 10 
receives control data through the receiver 17, and the 
received data is registered in the setters 19 of the 
respective cameras A-D. The setting for the transmis- 
sion cycle is also performed by the instruction (genera- 
tion of command) from the switcher 25. That is, the 
setter 33 of the switcher 25 determines transmission 
cycle times in the cameras A-D and generates data of 
transmission cycle times and sends it to the cameras A- 
D so that each of the I frames are transmitted with a cer- 
tain cycle. The transmission cycle data is also supplied 
as a command through the camera controller 35 to the 
network 1 5. The camera 1 0 receives cycle data through 
the receiver 17, and the cycle data is registered in the 
setters 19 of the respective cameras A-D. The same 
transmission cycle time is set in the cameras A-D. 
[0040] In the switcher 25, the timing controller 34 is 
set so that the frame extractor 28 is simultaneously read 
from the buffer 29, the 1 frames associated with the 
respective cameras A-D in one cycle. 
[0041] A control signal synchronized with the clock 
from the synchronizing master clock 31 of the switcher 
25 controls the cameras 10 and switcher 25 to make 
imaging, transmitting and receiving operations. In these 
operations, a plurality of cameras 10 simultaneously 
transmit the I frames with a constant cycle according to 
the synchronization settings. The switcher 25 stores 
those image signals of one cycle in the buffer 27 (those 
signals are buffered). Rg. 3A is a schematic diagram 
showing transmission of the image signals from the 
camera 10 and storing of those signals in the buffer 27. 
The I frame extractor 28 extracts only the necessary I 
frames from the buffered image signals. The I frame 
extractor 28 is controlled in its operation timing by the 
timing controller 34 in such a manner that the I frames 
associated with the cameras A-D are sequentially 
extracted from the buffered image signals according to 
the switching operation. In this way, the I frames from 
the cameras A-D are arranged in time series within one 
cycle. Fig. 3B shows the extracted ! frames. The 
extracted l frames are temporarily stored in the trans- 
mission buffer 29, and then transferred to the transmit- 
ter 30. The transmitter 30 supplies the transferred I 
frames through the network 36 to the recorder 37 where 
they are recorded. 

[0042] In a modification of this embodiment, when 
the setter 33 of switcher 25 generates control data for 
synchronizing the cameras A-D, the control data is set 
so that the transmission timings of the I frames are 



shifted. The synchronization setting control data is also 
fed as a command through the camera controller 35 to 
the network 15. The camera 10 receives the control 
data through the receiver 1 7, and registers it in the set- 

5 ter 1 9 of each camera A-D. The setting of the transmis- 
sion cycle is the same as in this embodiment. The 
setting of the buffer reading timing in the switcher 25 is 
also the same as in this embodiment. In the relation 
between the synchronization setting for the shifted tim- 

10 ings of I frame transmission and the setting for I frame 
transmission cycle, the I frames are respectively once 
transmitted from all cameras A-D in one cycle. 
[0043] Under these setting conditions, the camera 
10 and switcher 25 are controlled to make imaging, 

15 transmitting and receiving operations by the control sig- 
nal synchronized with the clock from the synchronizing 
master clock 31 of the switcher 25. At this time, a plural- 
ity of cameras 1 0 transmit image signals with timings of 
I frames shifted and with a constant cycle according to 

20 the above synchronization setting. The switcher 25 
stores (buffers) the image signals of one cycle in the 
buffer 27. Rg. 4A schematically shows transmission of 
image signals from the cameras 1 0 and storing of them 
in the buffer 27. The I frame extractor 28 extracts only 

25 necessary I frames from the buffered image signals. In 
this case, the I frame extractor 28 is controlled in opera- 
tion timing by the timing controller 34 to sequentially 
extract, by switching the I frames associated with the 
cameras A-D from the buffered image signals in the 

30 same way as in the above case. Thus, the I frames 
associated with the cameras A-D are arranged in time 
series within one cycle. Rg. 4B shows the extracted I 
frames. The extracted l frames are temporarily stored in 
the transmission buffer 29, and then transmitted from 

35 the transmitter 30 through the network 36 to the 
recorder 37 where they are stored. 
[0044] That is, since the switcher 25 has a storage 
capacity enough to store, for a necessary time for 
extraction, the image signals of one cycle from all the 

40 cameras 1 0 connected to the switcher 25, the I frames 
fed from the plurality of cameras 10 are transmitted 
simultaneously or with their timings shifted. 

(Embodiment 2) 

45 

[0045] Rg. 5 is a block diagram of the construction 
of a switcher used in a monitoring system of the second 
embodiment of the invention. In the figure, like elements 
corresponding to those in the switcher of the first 
so embodiment are identified by the same reference 
numerals, and will not be described in detail. 
[0046] The switcher 40 shown in Rg. 5 has a buffer 

41 connected to the receiver 26, and a channel switch 

42 connected to the buffer 41 in order to make switching 
55 operation for reading the buffer. The channel switch 42 

is connected to the transmission buffer 29. The channel 
switch 42 is further connected to the timing controller 34 
and controlled in a timing of the switching operation. 
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The switcher 40 is different from the switcher 25 of the 
first embodiment in that the storage capacity is less than 
that of the switcher 25 because it does not need to store 
the image signals of one cycle from ail the cameras 10 
connected to the switcher 40. 

[0047] An operation of the monitoring system of this 
construction will be described. First the transmission 
timings and transmission cycle of I frames are fixed. The 
setter 33 of the switcher 40 generates control data for 
synchronizing the cameras A-D in order that transmis- 
sion timings of the I frames from the cameras A-D are 
shifted, and supplied as a command through the cam- 
era controller 35 to the network 15. The camera 10 
receives the control data through the receiver 17, and 
the data is registered in the setter 19 of each camera 
A-D. The setting of the transmission cycle is the same 
as in the first embodiment. In the relation between syn- 
chronization setting for the shifted transmission timings 
of I frames and transmission cycle of I frames, the I 
frames from all cameras A-D are respectively once 
transmitted in one cycle. 

[0048] ■ The timing controller 34 of the switcher 40 is 
set so that the channel switch 42 switches the image 
signals from the cameras A-D of the camera 10 in 
accordance with the established transmission timings 
(shifted) of I frames to receive the I frames. 
[0049] Underthe setting conditions, the cameras 1 0 
and switcher 40 perform imaging, transmitting and 
receiving operations according to a control signal syn- 
chronized with the clock from the synchronizing master 
clock 31 of the switcher 40. Simultaneously, a plurality of 
cameras 10 transmit image signals with a constant 
cycle and with the transmission timings shifted accord- 
ing to the above synchronization setting. Fig. 6A sche- 
matically shows the image signals transmitted from the 
cameras 10. On the switcher 40, the channel switch 42 
is controlled by the timing controller 34 so that the I 
frames are sequentially switched from the cameras A-D 
to receive the I frames in accordance with the estab- 
lished transmission timings of I frames from the cam- 
eras A-D of the camera 10 without buffering the 
received image signals. Thus, the I frames from the 
cameras A-D are arranged in time series within one 
cycle. Fig. 6B shows the I frames received by the 
switching operation. The received I frames are tempo- 
rarily stored in the transmission buffer 2g, and then sup- 
plied through the network 36 to the recorder where they 
are recorded. 

[0050] In the second embodiment, although the 
image signals from a plurality of cameras 10 are 
received by the channel switch 42, a single channel are 
shared in a time sharing manner by a plurality of cam- 
eras with transmission timings of I frames shifted 
because a certain one of the transmission timings of I 
frames limits an operation of the switcher to reception of 
only the image signal from one camera. In this event, 
only the I frames from a plurality of cameras 10 are 
transmitted with transmission timings shifted, and 



received on a single channel of the switcher in a time 
sharing manner. 

(Embodiment 3) 

5 

[0051] Although the switcher 25 has a function to 
serve as a controller for controlling the system in the 
first embodiment, the system control function is pro- 
vided on a network as a separate controller from the 

io switcher 25. Fig. 7 is a block diagram of a monitoring 
system according to the third embodiment of the inven- 
tion that has the controller provided separately from the 
switcher. In Fig. 7, reference numeral 10 represents 
cameras having MPEG outputs, 44 a switcher for 

75 switching the I frames of the image signals received 
from the plurality of cameras, and 45 a controller for 
controlling the system. Also, reference numeral 37 des- 
ignates a recorder for recording the image data, and 15 
and 36 networks through which the cameras 10, 

20 switcher 44, controller 45 and recorder 37 are con- 
nected together to transmit and receive data. 
[0052] The switcher 44 has fundamentally the same 
construction as the switcher 25 used in the above first 
embodiment, but does not have the synchronizing mas- 

25 ter clock 31 for controlling the system and the camera 
controller 35. The controller 45 has the synchronizing 
master clock 31 , a camera/switcher controller 46 for 
sending an operation command to the cameras TO and 
a switcher 44, and a setter 47 for setting an operations 

30 of the functional elements of the whole system. In this 
case, the switcher 44 is constructed to receive a setting 
command from the controller 45 through the network 1 5 
and change the settings. 

[0053] The, controller 45 is not necessarily sepa- 

35 rately provided as an independent apparatus, but is pro- 
vided within one of the cameras 10 or within the 
recorder or another apparatus on the network as in the 
first embodiment in which the control function was 
installed within the switcher 25. The second embodi- 

40 ment is also modified in the same manner. 

[0054] On the other hand, the camera 1 0 is pro- 
vided as slave apparatus as in the above embodiment, 
but in this case a buffer for temporarily storing the image 
signals and an I frame extractor for extracting the I 

45 frames from the image signals stored in this buffer are 
provided in the camera 1 0. The camera 1 0 transmits to 
the switcher 25 or 40 only the I frames that were already 
extracted and buffered in the camera 10. In this case, 
the buffer and l-frame extractor are provided between 

so the coder 1 3 and the transmission buffer 1 4 in the struc- 
ture of camera 10 shown in Rg. 1 so that the output data 
from the l-frame extractor are transferred to the trans- 
mission buffer 14. 

[0055] Thus, according to the invention, a digital 
55 monitoring system is constructed in which a plurality of 
digital cameras that are synchronized are connected to 
the switcher so that the image signals from the cameras 
are switched. As a method of switching the image sig- 
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nals, transmission timings of I frames from the digital 
cameras and a transmission cycle are set, and the 
image signals of one cycle from the cameras are buff- 
ered so that only the necessary I frames are extracted. 
Therefore, even though the digital image signals include 
frames depending upon other frames such as P frame 
and B frame, only the necessary I frames are switched 
for reception. 

[0056] In the case of executing the method of 
switching the image signals in which the image signals 
of one cycle from a plurality of cameras are buffered and 
then only the necessary I frames are extracted, the 
transmission timings of I frames to be transmitted from 
a plurality of cameras are shifted, and in this case those 
I frames are received by frame switching. 
[0057] In place of the buffering operations in the 
above two embodiments, the transmission timings of I 
frames from the cameras are shifted, while the switcher 
switches the image signals from the cameras in accord- 
ance with the transmission timings of I frames. There- 
fore, even though digital-type cameras are used in the 
monitoring system, the image signals from the digital 
cameras are switched by frame switching with high effi- 
ciency, and the necessary frames are transferred to the 
recorder or reproducer by frame switching with less 
buffer and delay. 

[0058] In this case, while the transmission timings 
of I frames from the cameras are shifted, only I frames 
are transmitted on a single channel in a time sharing 
manner so that the cameras share one channel. There- 
fore, the number of channels to be used between the 
cameras and the switcher are decreased, thus making 
possible to simplify the constructions of the system and 
apparatus. 

Claims 

1. A digital monitoring system characterized by com- 
prising MPEG cameras (10) that are synchronized 
and a switcher (25), wherein said cameras are pro- 
vided to set transmission timings and transmission 
cycle times of I frames, and said switcher is pro- 
vided to buffer image signals of one cycle from said 
cameras and extract the I frames from the buffered 
image signals to a necessary extent. 

2. A digital monitoring system characterized by com- 
prising MPEG cameras (10) that are synchronized 
and a switcher (25), wherein said cameras are pro- 
vided to set transmission timings and transmission 
cycle times of I frames, and said switcher is pro- 
vided to buffer image signals of once cycle from 
said cameras and extract the I frames from the buff- 
ered image signals to a necessary extent, the trans- 
mission timings of I frames from said cameras 
being shifted. 

3. A digital monitoring system characterized by com- 



prising MPEG cameras (10) that are synchronized 
and a switcher (25), wherein said cameras are pro- 
vided to set transmission timings and transmission 
cycle times of I frames, and said switcher as pro- 
5 vided to switch image signals from said cameras in 

accordance with the transmission timings of I 
frames, the transmission timings of I frames from 
said cameras being shifted. 

io 4. A digital monitoring system characterized by com- 
prising MPEG cameras (10) that are synchronized 
and a switcher (25), wherein said cameras are pro- 
vided set transmission timings and transmission 
cycle times of I frames, and said switcher is pro- 

75 vided to switch image signals from said cameras in 

accordance with the transmission timings of I 
frames, the transmission timings of I frames from 
said cameras being shifted and only the I frames 
from said cameras being transmitted on a single 

20 channel in a time sharing manner. 

5. A method of switching image signals characterized 
by comprising the steps of: 

25 providing a plurality of cameras (1 0) for produc- 

ing digital image signals, which are synchro- 
nized; 

providing a switcher (25) for switching the 
image signals from said cameras; 
30 setting the synchronization of said cameras 

(TO) so that transmission timings and transmis- 
sion cycle times of I frames are simultaneously 
performed; and 

buffering the image signals of one cycle from 
35 said cameras (10) and extracting necessary I 

frames from the buffered image signals by 
switching operation. 

6. A method of switching image signals characterized 
40 by comprising the steps of: 

providing a plurality of cameras (10) for produc- 
ing digital image signals, which are synchro- 
nized; 

45 providing a switcher (25) for switching the 

image signals from said cameras; 
setting synchronization of said cameras (10) so 
that transmission timings and transmission 
cycle times of \ frames are simultaneously per- 

50 formed; and 

buffering the image signals of one cycle from 
said cameras (10) and extracting necessary I 
frames from the buffered image signals by 
switching operation with the transmission tim- 

55 ings of I frames being shifted among said cam- 

eras (10). 

7. A method of switching image signals characterized 
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by comprising the steps of: 

providing a plurality of cameras (1 0) for produc- 
ing digital image signals, which are synchro- 
nized; 5 
providing a switcher (25) for switching the 
image signals from said cameras; 
setting synchronization of said cameras (1 0) so 
that transmission timings of I frames are differ- 
ent from each other and transmission cycle io 
times of I frames are identical with each other; 
and 

transmitting the I frames in synchronization 
with the different transmission timings of I 
frames with the timings being shifted among is 
said cameras by switching operation. 

8. A method of switching image signals characterized 
by comprising the steps of: 

20 

providing a plurality of cameras (1 0) for produc- 
ing digital image signals, which are synchro- 
nized; 

providing a switcher (25) for switching the 
image signals from said cameras; 25 
setting synchronization of said cameras (1 0) so 
that transmission timings of I frames are differ- 
ent from each other and transmission cycle 
times of I frames are identical with each other; 
and 30 
transmitting only the I frames in synchroniza- 
tion with the different transmission timings of I 
frames by switching operation with the timings 
being shifted among said cameras and sharing 
a signal channel by said cameras in a time divi- 35 
sion manner. 

9. A digital camera characterized by comprising: 

imaging means (1 1 ) for picking up images; 40 
digitizing means (12) for converting an image 
signal produced by said imaging means into a 
digital signal; 

timing control means (20) for controlling a 
transmission timing of I frame of the image sig- 45 
nal; 

setting means (19) for setting a timing of said 
timing control means and a transmission cycle 
of the I frame; and 

transmitting means (16) for transmitting the so 
image signal, whereby the I frame of the image 
signal is transmitted with a predetermined tim- 
ing. 

10. A digital camera characterized by comprising: 55 

imaging means (1 1 ) for picking up images; 
digitizing means (12) for converting an image 



signal produced by said imaging means into a 
digital signal; 

I frame extracting means (1.3) for extracting a 
necessary I frame from the image signal; 
timing control means (20) for controlling a 
transmission timing of I frame of the image sig- 
nal; 

setting means (19) for setting a timing of said 
timing control means and a transmission cycle 
of I frame; and 

transmitting means (16) for transmitting the 
. image signal, whereby the I frame of the image 
signal is transmitted with a predetermined tim- 
ing. 

11. A digital camera according to claim 9 or 1 0, charac- 
terized by further comprising setting means (33) for 
setting synchronization of a plurality of digital cam- 
eras (10) so that transmission timings of I frames 
are simultaneously performed and transmission 
cycle times of I frames are identical with each other. 

12. A digital camera according to claim 9 or 1 0, charac- 
terized by further comprising setting means (33) for 
setting synchronization of a plurality of digital cam- 
eras (1 0) so that transmission timings of I frames 
are different from each other and transmission 
cycle times of I frames are identical with each other. 

13. A switcher characterized by comprising: 

receiving means (26) for receiving image sig- 
nals from a plurality of cameras (10) for produc- 
ing digital image signals, which are 
synchronized; 

buffer means (27) for temporarily storing the 
image signals of one cycle received from said 
cameras (10); 

I frame extracting means (28) for extracting 
only necessary I frames from the stored image 
signals in said buffer means (27); 
timing control means (34) for. controlling an 
operation timing of said I frame extracting 
means (28); 

setting means (33) for setting a timing of said 
timing control means (34); and 
transmitting means (30) for transmitting the 
image signals, whereby the I frames of the 
image signals are extracted from said buffer 
means (27) and transmitted with a predeter- 
mined timing. 

14. A switcher according to claim 13, characterized in 
that said setting means (33) sets said cameras (10) 
so that transmission timings of I frames are simulta- 
neously performed and transmission cycle times of 
I frames are identical with each other. 
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15. A switcher characterized by comprising: 

receiving means (26) for receiving image sig- 
nals from a plurality of cameras (1 0) for produc- 
ing digital image signals, which are 5 
synchronized; 

channel switching means (42) for switching 
channels on which the image signals are 
received to a channel on a camera for transmit- 
ting an I frame; io 
timing control means (34) for controlling a 
switching timing of said channels in said chan- 
nel switching means (42); 
setting means (33) for setting a timing of said 
timing control means (34); and 15 
transmitting means (30) for transmitting the 
image signals, whereby the I frames of the 
image signals are received and transmitted 
with a predetermined timing. 

20 

16. A switcher according to claim 15, characterized by 
further comprising buffer means (41) for storing 
part of I frame data of the image signals received 
from said cameras (1 0). 

25 

17. A switcher according to claim 13, 15 or 16, charac- 
terized in that said setting means (33) sets synchro- 
nization of said cameras (10) so that transmission 
timings of I frames are different from each other and 
transmission cycles of I frames are identical with 30 
each other. 
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FIG. 3A 



FIG. 3B 
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FIG. 6A 
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FIG. 9 
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